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Abstract: 

Abstract of JP81 79389 

PURPOSE: To provide a nonlinear optical material which exhibits a large 
quadratic or higher nonlinear optical effect and has a lower light propagation loss, 
and a nonlinear optical waveguide element formed by using this material! 
CONSTITUTION: This nonlinear optical material is formed by substituting 
deuterium for at least 70% of hydrogen in a polymer compd. of a nonlinear 
optical compd.-compounded polymer compsn. formed by compounding an org. 
nonlinear optical compd. with a polymer material and/or a nonlinear optical 
compd. carrying polymer compsn. formed by bonding the org. nonlinear optical 
compd. to a high-polymer compd. This nonlinear optical waveguide element 
contains the nonlinear optical material in org. nonlinear optical layer. Data 
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•X=Y 



«fc o as n t **m£t*m#m i emoiMUBxm 
n. 

Mti] 




(±3; c f i > tti 




X=Y 



££«£© i JMRoMtett. j A8g©S8{b£H3&tfk 

x= y - »#n«fl:^tt««trr« Afiffoati? -c. 

©6», Ai ~A.,tt, i *§l©!Hfr&#r© i qfflOS 

*n-ett**it*. 7;u*;vs&sv>K*f& 

S. R. ~Ri,tt> k &m<D%{k£®l<D k q fi©Sftg 

U Ai ~Ai,©^a<tt>-t>tt«?!R9l3|'Tr*D. 
Bi ~Bi,©'>a< t%-Ott«?-W4*Ta&»3. 7tk 

¥g©fis&, mm. &5wjfi&£s©3is&i;*« 
». ««©»££>«, 6g&g©as. es, 
«. attroaa. w*. itettaaoaaiijfcPHi; 
#xBA&«a#ft6« • attraasa-r. > 

[B#«3] *«W«*»-«a-NR , iR , iir*S 

t-^SRtX^-7;i/*D7;P+;^;i/*-^S*^a 

* p«k o atfn&* r$> « c t «i« mttz aaa 2 e 

(CUT?. R'iKUCR'itt. *tl 
*tt**M? . **ft 1 ~ 6 

(CHi), OH, - (CHi), SHXB- (CH:), N 
H 2 ?&2tli>7)l>3r)]sg;®m# CCT, pttl~6 

©kst&s. ) oafin&aiT**. ) 

[»#a4] /^-7;^D7;i^*xjw*=jMbfl«- 

lit 2} 




CI) 



o 



(2] 



(±5tfc*V»T, IttOfiUOSR. mttlOhCfflfc 

a? j \z-)vmca v <j ->7 j & & «* £ k> a« 
[»#« 5 ] f&»x&mim*m 1 ~w#3t 4 ie« 

B**a»B*F. 
[f8?H©i¥8i!&taipj] 
to 0 0 1] 

[g|g±©ft]ffl#if] #&gUtt. %*ailB«£fMJ3 

30 tt&OT«*a#a»3i^&tt]P&**g&A#?iti 

[0 0 0 2] 

[ft*©8«] *&n®*asftaimii, ggttOtt 

40 /^HJyiUfca. |g2!65Hi6l6^ (SH 

G) 3£©#«»3fc#«*Ttt;frHB*, 
a«R*SHG, SB3KHttX£ (THG) . Jfc&gl;: 

SSJfttt. (SHG) UjEtMlf 

fc, 3*oaaa%a**tt. (THG) * 

[0 0 0 3] *«S^3t^*}jBf<!:UTii. «3|E*6, >J> 
l6=**{b*'J^A (KDP) -^n^-TK'J^^A (Li 
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NewSeries, Group III, Grystaland Solid State Pbysi 
cs, Vol 12). 3WI»*a««^il/TSIfflftatlTV» 
5 (SrJKU— V-r\>*~fy9, H4 3 2H~ai4 4 0 

tV>#«8«3£*^S*-r2-^?;lr-4- xFn7x'J> 
(MNA) 1 9 7 9^JCB. F. Levine^lCioT^ 

[0 0 0 5] UK, MNA, l-(4-ZhD7iz;W-3, 
5-S?;*?MHf7y-;P (DMNP) . (2,2- v>^7/tf 
XJW (DIVA) ^4'- - hD^>>"Jx 

>-3-7-feN73y-4- 7F*->7XU> (MNBA) 

HO . 

[0 0 0 6] 4- CN-(2- t Fn F+fX^W-N- 

X5^7S7) -4'-Xr-D7^>-tf> (DR-1) £7 
^U;P&XX^HDffi!lSgtC«AU BWnW»KJ:oT 

TflXtfttlftlCJft! U #*-f y ?>y*^RH L£ 
[0 0 0 7] 

[0 0 0 8] -«ccn6o*»»»*««i-*Bo* 

&0&Jtlil. 3 ymfcKfil. 5 |tm#©fe©*tffiffl$ 

ft* a*, flratmojt*-**, »*-**»£«;:© 

<S$fC!RiK£j$*i, #©j8ifltt*<£1>. 

[0009] -kc. #«»3t^»B. mmtmc 



(3) ftifl¥8-l 79389 

SiT&ofc. set, #ttKE9tmtJlito. BAftfr 

naa*. -mz&mfoammmzt), 

jWfetoftTH < KIS*»afe o fc. 

[0 0 10] 

[sjS£»ft-T5fc«>©#a] *sg9Mfs«. memm 
io hv< \m&t<itzm#?tm\z, -e©#t«£*H^©* 

fc«n3K©a*©4>an#fi»3t^»*#fc. ae 

fc. *58W#f»tt, ±ffl©#«jB3mm*fflv>*;:£ 
0«nfc#*»****»*?*#fc. BPS, *5gm 

turn l xu^mm%m:^«m^n^m.mmms 
[o o 1 1] «t. *ft««MHRfrr«. 

»#*fc£fctl,Ttt, I»i5Lfc2-75MW4- xho7 
Ux> (MNA) » l-(4- XhD7xX;W-3,S-^5=- 
jnf**/-* (DMNP) , 2-(2,2-^->7/tx;W 
.30 7XV-JU (D I VA) , 4'- XhU^>viJx>-3- 
7-feS75 7-4- ;*F*->7XiJ> (MNBA) , 4- 
C N-(2-t FO+^X^W -N-X9MP75 7) -4'-x 
Fn7V^>-^> (DR-l) , ■?■©», 4-Xr-D7x"J 
>, 2-XhD7xiJ>. 3-XhD7XUX 2-*?J|r4 

- XhD7X"J>, 2-*?)V-A- ~ h d-N- X?)\,7~ 
|J>, 4-XhD-N- Sr7/*9-*7-V>* N,N-^? 
^4- Xho7-'J>, 2-75 7-5- XhDtf'Jv>, 
2-(N- ->^P^?;W 757-5- XhOtfUvX 4- 

( l-(2-jt?D-J10 tfDUxx;W - xho^>-If 
40 >, 2- ( i-(2-^?n-;w trnU5?x;W -3- xha 

fcf'JvX 2- CN-(a- ^^;^>v;W 75 7) -5- 
xFntfiJ^x ^fM-(2,4-y-hD7i-;W 7 
l-(4- XhD7xx;W-3,5-7xx;PtrD 
-;k 2,4-^XhD7XiJX 2-7Wn=hD^>1f 
X 4-7Jl'^PXhD7-U>, 2-^7 DD-4- XhD7 
2-^Pt-4- XFD7XUX 4-XhD-2-(N- 
7-fe^W 75 7-N.N- 5?* 3^7X1) >, 3-^^;M 

- X h □ K ij i;>N-^*U-'f F, 4-X h D7XV-;k 
4-xhnH;Wx>. 4->777X'J>. 4-v77-N,N- 

6B, ptftf-5h^3W5AJst(6hi4Bit5?17 7xy-Jk 4->7 7 F;P 
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X>, 4-75 77"feh7x7X 4-N,N-v>73^75 7 
KUS?>Mh*+*-f K. 4-N.N-i?73^75 7- 0- 
-hn^U>. 4-N.N- y>?;P7Sy-/>tA7JI' 
xtK, 4-7 h+->/>tA7^Tt K, l-(4-N,N- v 
73MU75 7 7xX,)P)-4-Xbn7;5'-l,3- ylX 1- 
(4- ->77 7xX;P)-4-(4-N,N- >>75Mk75 77xX 
JW-7*-l,3- i?XX 4-XhD- X^JI/^ 
>. 4-^DD- H5>X- X^'O. h7>X-4- 7 
■tfX^Jl^X 4-75 7- X^JI/'O. 4-N, 

N-^7^757- X^;U"*>, 4-75 7- 

4' --hO- h^>X- X?;i/^X 4-N,N->>73Ml'7 
3 7-4'-XhO- h?>X- 3-^^;p-4- 
7h*->-4'-x hn- h^>x- 4-y 
-4'--hn -h7>7.- X3MI^>, 4-i7Dn-4' -~h 
h?>X- X5Ml^X 4-7 h+'>-4 , ->7/- h 
X5Ml^X 4-N ( N-^7^75 7-4'-^nD 
- h^X-X^Jl^X 4-N.N- v>79\>k7 5 7-4'- 
7tfX3 1 ;^>N-:t=HM H. 2-(4->777^l/>- 
5- J>I=y 3») -Y 5 ^V'J 2- 
A * A, Ri 



6 



*(4- ^->7779=-W>- ^XX>Jv> 
» 4- [ (l-75 1 ;i'-4-(lH)- tf'Ji? 

Xx» If Ut>] 2,5-v^O'\+-tJ-vx>-l- t 
>, 3-X^U -2- C 2- (4-** '7-2, 5- S^DA*-**? 
x - U x» lfijf» -2,3- i^t Hn^>>7?7V/ 
-;k 2- ( 6-(4-*^+->7xx;P75 7) S^OA 
*-tf-2,4- 5?XXUx>] -3- X3^2,3- 3>kFn* 
->^>V^7>/-;k *773MK7l'7. syi-?*?^ 
^k7. xh57^^k7, N, N'- 3>(*-x?Jkb* 
iff 7xXJP- 7^U>^75>, -rN77^ 

* h 5 =5- 7 7 Jk> \* V > • -> 7 7 X h- * -> * X ^ 7 ? 
l^>ife^ , N-7^;U7Dv7x>. 

[0012] cn&0i|>Tfettc*£9!®*Mte&8n- 




X=Y 




[00 13] 
* Hfc3] 
R j B i 



X=Y 



[0014] (±^f . tci ~tci a. enen. jum 

j£*SW4«S£«a©iftiS©SMb£4&, JAB©* 
kMg©g{b-&#tf>>S&.5 7tmT#!g£©Sl 

©asg^T, ^©xRi/Ytt, en-en ch, nx^n 50 

St. osu©Mt, Ai ~a.,«, i grnvmits® 
©iqffl©g&gT, ene'nfcs&HRp. 7;wps* 
«i->a*^!R9is, b, ~B,„tt, j *s!t©SMt£«j© 

j q<@©M&gT, enen**^. 7^+;PS*5 

Ri ~R k ,(i. kmomit^ok 
qis©tt&*-e. enen*5ftis^&.5Wi7;M^« 

fcfc'U Ai ~A.,04>fc<£ , &-O«a ; fK 
B, ~Bj,©4>fc< th—0\tn^^-m 40 

«ttfl:^«j©¥s©*!i». an. bzwrnsmom 
&RtfMm&. iics^fct, &s&s©sgi. be 
s. Rtfxtt. a*?®mi. 1*1*. ^&it@©«}ig 

T. ) 

[0 0 15] uiT. 7t«Tft(S!*©Si«ft;^«T»* 
tci ~7t k ©&#^«figft©^W^JtUTt4, ^>-tf 

>«. tru5-^>s. **v>j-m. 7 5>i, ^7 




kq B j, B 4 

■#*7V-jm. i-yt>u>m. 7>b7-t>m> -fv 
*7u>^©^#SHt^!fe^fe.n5o rn^5^ 

?7^7'7-m OV^7V-)Vm, 1-7* v>m 

[ooi6] is ; f L xtiSi :i a©*fx&^Y©ffl*-&t»-a- 

ZWlZmmi—X^Y-WltLTft, -CH=CH 
-CH = N- -N = N-, -CH= (N-O) 
-N= (N-O) -^©3mtlC<fcoT3t$n-5, 

■en-en, t-i/>s, 7V*?>&, 7V& =.hn 
>s. 7 4 /*->a*©*jwistf6n*. 

[0 0 17] B. ~B,, K*(t-5«^#S«, - 
R'i, -OR':. -SR'i, -NR'iR'j, -N=,R', 
»©-«SCT*4n*Jt*«ff«iUT*»f6n*. re 

TR'.srXR'jtt, en-en*^!!^ ^»i~6© 
7;i/*jps. M*S:4~8©->^D7;i'4 i ;i<'«sat- 

(CH 2 ) P OH, - (CH:), SH, - (CH:), NH 
2 ^<D7A*)Vm®m# (CZr. p [4, 1~6©&& 
Tfe5. ) A^fcSSig&tfnfcST&S. St. . 
R':tt, ->^D7^*U>SS*U -N= © = 
i R' 2 ©il«©iB^S*tS^IS^ © 2 IB©i!S^S t»« 

[0 0 18] S^ft4*©*ft«tLTtt, 7JI/*;V 
Pftc -^upi/AOTJvl^hrKJkiSri^X-x^S. x 7 - 
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Z-fCH 2t fCF jt S- 
O 
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[0022] zz-v. *?i>>m<Dm*)fcL$MiL#.i 

L¥tt*mtt, 1 «>6 1 0 STWfit&fff SgaWSfll 
L-Ttt, Aay>ff. Xhng, ?->77 £x;i,gK 

[0 0 2 3] £fc, a£ttK*££tt. it5#^±8ii&£ 
»tt«Ui (XttE&S) fc**rt§£. m& 



8 



5>S> >>7Jl^JI/7$ >S, ->/7D7;M^7S> 
S» ->i7n7;^^>75>*a55^tt-en^©So7 

[0 0 19] t?ft#liLTl$l:!ffia«(t ±127 
[0 0 2 0] Ai ~AulC*3tt-5«^K§ISi:l,Ttt, 

Apy>s^, 7;H f tHS, 

S, -hDS, -HJ;Wg> xhntfxjpg, 7)l?t 
W-)l>m. - Kn^^^x-;i/S. 3 J'y7J\i~)V 
*> MJ->7/lfx;i,g, 7;v*^;uP*x;i,g, ;t- 

*. C2] T««sn*»«WTifc«ffli/»*. 

[0 0 2 1] 
[ft 4] 

0 



**ot. 7Ji-xtHS, *;uiP+->;i'S > 

75 FS, XJW7*>K«, x;i/7*>K7n^>S, 
*^n-;Wk /?D-^75/S, 7i/- 
-f7v7*-h*. 75 7*, 7>^-<yAtl^ 
-f 5 7-ftK7^*>S^©WI6 

*wi»*«f*!i:« t ixT*»f en*. 

[0 0 2 4] -KS (2) -Z&-Zt\Z>rt-7)V*U7)V 
*)VX)l*-)l&e>fk#mtVC\t. F (CF:). so 
10 j HO (CHj), ( CF*). S0 2 HOOC 
(CHj), ( CF 2 ). S0 2 S ( 1 = 1-2. m=l~ 

10) ^awens. ±iab&A. -A^icfctt-ss 

8. v->77 tfx;Ug» HJ-X/VEx^g&tf/V-^ 
)V* a 7)l*frX)V*-)l&fr 6 a* » ± Q S«nfc* 

[0025] «ift«R. ~R t ,tLtn, -en-en**! 

K^Xtt^*ftl*»6 8 tT©7^JPS. WAtf. / 
x^;PS. 7*ntf^». iso-7*nfcr;PS, 7*^ 
a? iso-T^Vg, tert-7*^g. sec- 7*5=-;> 

S, 75J1/S, iso-75Jl/g, tert-75JPS. sec- 

2- X^A*^g#J|#^,!;LT 

[0 0 2 6] ±!2bfc CD ft£4&tt, ^©fifi©*W 

±fc, #-iJ>$W**-C*D, ^<©Sftii5^i© 

ICTfiFSlCffifflSnS [1] fk^©*#0i)tL/Ttt» 
30 KT©fcfc*a«»R;Sn*. 

4- C N-(2-t HD+vX5 1 ;i/)-N-X^75 y] -4'-- 
hD7^>tf> (DR-l;5t C3) TgSnSftS- 

m . 

[0 0 2 7] 
[ft 5] 




\ 



[0 0 2 8] 4- [ N-(2-t Hn+->x5 1 ;W-N-x?;i-7 
5 /) -4 , -/i-7;^D7*^x;^x;V7V^>-fef> 
(FS-l;it C4] fcT*sn*fls#1W , * 




\ 2 H 4 OH 



C33 



N 



[0 0 2 9] 
[ft 6] 



.C 2 H 5 



C43 



CjH 4 OH 



[0 0 3 0] 4- C 4-(4-^-7Ma^MWr^ Kn+->x?;W 7x»J > (DFS-1 ; S (5) {CTg 
7xx;P7V0 -1- 7xx;U7t*i4nrlK>3&^fe^Mi6'fl,p^tl^^M^ 
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[0 0 3 1] 



(6) 




* Mb 7] 



-17 9 3 8 9 



10 



^CjH 4 CH 



(5] 



[0 0 3 2] 4- ( N-(2-t PD*3'X?A')HhX?JV7 
37] -4'-7;M-n7lM>-£X 4- C N-(2-kKD+ 
vX^JW-N-X^l/TS/] -4'-$*X7/ fcrxJW7\M 
XtfX 4- C N-(2-t FP*XX9^)-N-X?^73 
-4'-h«J X7/£x;U7\MXt?X 4- C 4-(4-7 10 

)V*uy3L-)i7*J) -l- ■rvfivj'A -N- x^;m 
-(2-tKn+->if;K 7x'JX 4- (4-(4-xhP7 
x=ATV) -1- -J-73MP7V0 -N- IfJlrN-(2-tH 
P+XX3MP) 7X'JX 4- C 4-(4-7X7yfc*XJl/7 
xX;U7V0 -1- i-7f-)V7"/) -N- X^;HK2-fc F 
O+i/X^W 7X>JX 4- [ 4-(4-HJX7/h*X* 
7x-;i/77) -1- t7^)U7'/) -N- X3MHH2-t 
KD + yl^W 7XUX 4- C 4-(2, 4-3VX-7/W 

a7^;Px;i/3jxxjV7xx;v7i/)-i-^-79 1 ;V7v0 -N 

- X?AHK2-fcFn*3'X?jM 7X'JX 4- ( 4- a? 
(2, 4, 6- h 'J /1-7;k* P 7?)l,Zfr*-)V7 xn;i/7 

, y)-i-^-79 1 ;V7 > /] -N- x^;m-(2-fc fp+xx?- 
;W 7x>jx 4- ( 4-(4-n-7Mn^»xwr 

;P7xX^7V0 2,6-vX9 1 Jl/7xr:;V7V0 -N- X5 1 
M-(2-kHn+->l^) 7XUX 4- [4-(2,4- 
i>rt-7)V*azf?)lZ)l*-)V7x.-)V7>;) 2, 6-7 

X3^7xxj>7v0 -N- x3MHH2-t Fp+^x? 

;W 7X'JX 4- [ 4-(2,4,6-HJ>'S-7JM-d73 1 ^ 
■Z)Vfc-)V73L-)\>7V) 2,%-V^)V7^-)V7'A 
-N- IfM-(2-tFD+->If;W 7XL) X 4-(4 3» 

- (4-/1-7 a 79^* 7 xx;i/7 V) 7 x 
X)P7"/) -N- If;H-(2-kh-nt->IfJW 7- 'J 
X 4- ( 4-(2,4-7/t-7;^D75 1 ;PX;P*X^7x 
XJP77) 7xX;U7V0 -N- x?MHH2-t Fp*-> 
If*) 7-UX 4- [ 4-(2 ( 4.6-h»J/1-7J^n7 

5 1 ;px;i'*x;i'7xx*7y)7xx*7 , /i -n- x^ 

;m-(2-fc FP+XXfMW 7^'JX 4- C4-(4-tF 
p * X* ? xxt- 7 ,M- p 7?)\,t> Wrf7izjp 
7'/)-l-j-7?)l>7*/) -N- X3MHI-(2-t FP+XT 

7X«JX 4- C 4-(4-t FP+X^l'XI^ 40 
P Zf^)V7,)V^~)V7 x X ;U7 7) 2, 6->7X9 i ;l/7 
x^;>7vO -N-X^JUJ-tf-k FD+ylfW 7X 
DX 4- C 4-(4-/1-7;U*P7?;i'7JM>x;i/7xX 
;Hfr:u»-i-^-75 1 ;i'tf=l^>] -N- x9MHH2-k 

FP*->X^JW 7^'JX 4- ( 4-(2, 4-i?K-7)],jr 

p 75 L ;i'X;v*xji'7 xn;p trx w »-i-^-7 ^utfx 

kX -N- IfW-(2-tHD+ylf;H 7XUX 
4- (4-(2,4,6- h U/1-7JU*P7?;V7;P*-*7x 
x;Hfxu» -1- +7?JHf-U>] -N- X^^-N- 
(2-t FP+XC5MP) 7xUi3dtei4-p(ivite6tj/&jgEWbMi6a i 



^-p7? 1 ;ux;^-*7xx*7v*+-»-i-^-75 1 ;P7 

V**X -N- If;H-(2-tHP + ->XfJW 7-'J 
X 4- C 4-(2,4-v/t-7;^P79 1 ;PX;i'*x;i/7x 
=;P7 4 /*v')-l-^-75 1 ;P77*-X -N- X?JHh(2- 
t FP+XX3MW7XUX 4- C 4-(2,4,6-hU>'t- 

7;u*P75 L ;ux;i/*x;i/7xx;v7y*-» j-7?)l> 
7V+X -N- x^;m-(2-k Fn+5/x^;w 7nu 
X 4- C 4-(4-A-7;i/^P75 1 Jl'X;P*n^7xn;i' 
7V*?» 7x-)l>7>/*?» -N- X^;P-N-(2-h 
Fn+xxgMW 7x«JX 4- C 4-(4-A-7;V*p7 
;u*x;i/ 7 x x*7 v*y ? x -l- 1 7 f;U7 7 ^ 

?X -N- X?\>HK2-fc FD+i/X^W 7XUX 

coo3 3] ;rft&©#«#«j§^fc£wa, arte 

5 2 fi©#ftMBKT£#Tt)KK:-g-:frS-e-5 £ 
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